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Introduction
The overactive bladder (OAB) is classi ied by the International Continence Society (ICS) as "urinary urgency, usually accompanied by frequency and nocturia, with or without urgency urinary incontinence, in the absence of urinary tract infection (UTI) or other obvious pathology" (1, 2). Urinary urgency is a sudden and compelling desire to urinate, which is dif icult to postpone. Frequency is when urination occurs more frequently during waking hours than what would be considered normal. Nocturia is the interruption of sleep one or more times because of an urge to micturate, each void is preceded and followed by sleep. However, the symptom that most limits patients with OAB is the urgency urinary incontinence (UUI) (3) . Thus, the OAB is a clinical diagnosis characterized by the presence of irritating urinary symptoms (2) that in luences the quality of life of the patients. It compromises 15 -30% of women of all ages in relation to social, professional and sexual life (4) , sometimes modify their social and work lives to accommodate their symptoms (5) .
The most common risk factors for UUI in women are age, birth numbers, obesity, neurological disorders and chronic constipation (6) . The prevalence of OAB is 7% to 27% in men and 9% to 43% in women (2) . Such rates and symptoms tend to increase with advancing age (2, 7). Irwin and colleagues (8) suggested in their study that the prevalence of OAB symptoms in women is higher than in men before age 60, afterwards this rate is reversed, becoming higher in men.
"The pathophysiology of OAB syndrome is overactivity of the detrusor muscle. The tone of the detrusor muscle during illing and voiding relies on the counterbal ance of the autonomic (sympathetic and parasympathetic) nervous system" (3).
The literature describes many treatments for patients with OAB symptoms such as medications (3, 9, 10, 11) , behavioral therapies, pelvic loor exercises (9), electrical stimulation (12, 13) , biofeedback (14) , catheterization (10), intravesical botulinum toxin (15) and surgical treatment, usually indicated when conservative treatments are not effective (10) . However, drugs may have some adverse effects (16) and lead patients to quit treatment, although they have been proven to be effective in reducing symptoms and they still are the irst choice for physicians. Catheterization, botulinum toxin and surgeries are invasive procedures that may cause infections and other complications, more indicated in speci ic cases. Physiotherapy techniques have few contraindications and do not exclude other future options of treatment. These techniques can improve and eventually restore pelvic loor function as bladder control (17) .
Behavioral therapy (including bladder training, physiotherapy, bladder control strategies) is one of the therapy's modalities that should be considered as a irstline treatment for OAB (2, 9, 18, 19) . In literature, it is shown symptoms improvements with physiotherapy (20) , especially with pelvic loor exercises for muscle strengthening (19, 21) , but few researchers attribute the same use and effects to electrical stimulation technique.
Electrical stimulation is widely used by physiotherapy to treat patients with overactive bladder syndrome because it inhibit detrusor involuntary contractions (22) . The precise mechanism is not well understood yet, but researchers believe that the mechanism of action of this therapy is associated with reorganization of spinal re lex and regulation of cortex activity (23) . Usually, the pontine micturition center is responsible for the central control of micturition and its peripheral control is given by neurotransmitters and nerve ibers that regulate the bladder, urethra and periurethral region (6) . The effect of electrical stimulation in afferent pathways provides a preganglionic central inhibition of bladder's motor neuron in luencing the detrusor activity, but the effects of this therapy in the sacral region are better known. In animal models it has been observed bladder relaxation by the inhibition of parasympathetic motor neurons (23). Berghmans et al. (17) report that electrical stimulation can induce a re lex contraction of the urethral striated muscle, combined with an inhibition of the nerve impulse that promotes detrusor muscle contraction.
Besides involuntary detrusor contractions, OAB usually occurs with weakness of the pelvic loor muscles causing UUI (6) . Electrical stimulation also leads to the strengthening of these muscles (24) and can send afferent stimuli by pelvic organs to inhibit preganglionic bladder innervation, as well as increase the urethral pressure by guardian re lex (6) .
This systematic review, only including randomized controlled trials in its analysis, aimed to verify if intracavitary electrical stimulation is effective in patients with OAB.
Methods
This systematic review was drafted in accordance with PRISMA Statement recommendations and properly registered with the PROSPERO International prospective register of systematic reviews under no CRD42014010766 accessed at http://www.crd.york. ac.uk/PROSPERO/.
Inclusion criteria
The inclusion criteria considered the following cases: 1) studies with patients diagnosed with OAB; 2) studies that used intracavitary electrical stimulation as treatment; 3) studies comparing electrical stimulation treatment with those groups that used drugs, placebo or another intervention; 4) studies that present bladder activity as a result of the measurement; and 5) the ones that adopted randomized controlled trials design.
Search strategy
The Databases used were: Physiotherapy Evidence Database (PEDro), PubMed and although MEDLINE and SciELO are integrated into the Health Virtual Library, these two were also consulted with the combination of the following keywords searched in Portuguese and English: bladder overactive, overactive urinary bladder, bladder overactivity, detrusor overactive, overactive detrusor function, urinary urge incontinence, detrusor instability, urge incontinence, electric stimulation, electrical stimulation. The descriptors were searched on two databases: Descriptors in Health Sciences (DeCS) and the Medical Subject Headings (MeSH).
Study selection
Studies with a score equal to or above 5 on methodological PEDro scale (http://www.pedro.org.au/ portuguese/downloads/pedro-scale/) were selected. The score 5 was chosen because the highest number of studies evaluated by the PEDro base has this score (25) . In addition to this criteria, the studies that showed P-value intra-and / or inter-group were also selected.
Results
The survey was conducted between November 20 and December 6 of 2013 with 217 articles identiied from the criteria described above. The screening of the articles was performed only by the author, that removed the duplicated and those who did not meet the inclusion criteria. Only one study had no evaluation in PEDro base and was evaluated by the author in accordance with the criteria described in scale. Six studies published between 1996 and 2010 remained in this review for analysis. Figure 1 shows the lowchart with the screening process used, the number of items excluded with their justi ication and the number of selected items.
The results of the six selected articles that show the effect of intracavitary electrical stimulation in people suffering from OAB syndrome are described in the table below, as well as the parameters used, and P-value. of the inhibitory re lex of the detrusor, with consequent bladder relaxation (12) . The inhibition occurs by re lex contraction of para and peri urethral striated muscles (17) or by afferent stimulation of the pudendal nerve (17) , since that afferent stimulation promotes the contraction of the bladder (38) . Although electrical stimulation has been shown to be effective in treating the symptoms of OAB, this effect can not occur so markedly in older population. Spruijt (39) showed low ef icacy of electrical stimulation and perineal exercises, when applied to the elderly, correlating these indings about aging to hormonal changes and great emotional impact. The UI in elderly is considered multifactorial, including changes in body tissues, anatomy, lifestyle and personal characteristics. Furthermore, there is a reduction in bladder muscarinic receptors and innervation may in luence recovery (40) .
Therapy with electrical stimulation become a promissory possibility of intervention in patients with OAB, as they do not have adverse effects such as medications, shown by Smith (32) and Franzen (35) and is not characterized as a so-invasive and harmful procedure as surgical corrections, which are indicated only when there is no satisfactory results with conservative therapies (10) . Note that electrical stimulation only need an initial adaptation of the patient to electrical current since it can cause discomfort, but along the therapy occurs an accommodation of the magnitude of the ibers, becoming more comfortable.
Conclusion
According to results of this review, the intracavitary electrical stimulation is effective in patients with OAB syndrome as well as other therapies already described, such as medications, pelvic loor exercises and surgery, but the former is less invasive and presents no side effects. Therefore, electrical stimulation becomes an important strategy to be considered in the treatment of OAB symptoms. 
Discussion
In Table 1 it can be noted that all studies used low frequency electrical stimulation (4 and 10 Hz) to inhibit involuntary detrusor contractions. However, the pulse width presented great variability between studies. Great variability also occurred in duration and weekly frequency of treatment. Table 1 results showed that electrical stimulation can promote bene its for patients with overactive bladder, signi icantly reducing urinary incontinence, nocturia, urinary frequency and number of pads used, increasing the maximum cystometric capacity (MCC), bladder and improving the quality of life when compared before and after treatment (P < 0.05).
In Yamanishi's study (26) the electrical stimulation when compared with untreated group (control) proved to be an important strategy of improvement to overactive bladder (Table 1) , and this result is reinforced by other researchers (12, 31, 32) . When confronted with other forms of treatment such as medication (27, 28, 29) or pelvic loor exercises (14, 28, 30) , electrical stimulation showed similar ef icacy (P ≤ 0.05) results which were also supported by other studies (9, 13, 33, 34, 35, 36) . Reduction of frequency, urinary incontinence and number of pads used also occurred, besides the improvement in urodynamic data. Such reductions and improvements were also found in other studies (4, 12, 13, 20, 23, 31, 33, 34) . Brubacker (24) reports that "There is good evidence that the use of vaginal electrical stimulators can reduce the occurrence of symptoms of overactive bladder in about half of the patients treated". Abdelbary (37) showed that vaginal electrical stimulation and estrogen found to be effective in treating OAB symptoms.
Quality of life was assessed by different questionnaires: own Questionnaire (26), King's Health Questionnaire (14, 27) and Incontinence Impact Questionnaire Short Form (29) ( Table 1 ). All showed bene its from treatment with electrical stimulation, improving the quality of life. These results were also con irmed by other researchers (4, 35) .
The percentage of patients satis ied with electrical stimulation treatment was greater than 50%, reaching 59.40% as shown by Yamanishi (26), 52.4% by Arruda (28) and 87.60% by Ozdedeli (29) . These percentages of patient's satisfaction were also replicated in other studies (20, 33, 34, 32) .
The effectiveness of electrical stimulation shown in this review can be explained by the reactivation
